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Abstract
Problem:Theproposedprojectaddressesacriticalproblemfacingmostschoolserving
DeafstudentsingradesKindergartenthroughcollege-insufficientclarityofsign
communicationbyteachersduetowidevariationinsignabilities.Todayaverysmall
numberofteachersoftheDeafuseAmericanSignLanguageintheclassroom.Most
teachersuseothervariationsofsignlanguagesuchas(1)PidginSignedEnglish,(2)
SignedEnglish,(3)SimultaneousCommunication,(4)TotalCommunication.Clearand
effectivecommunicationiscriticallyimportanttobothstudents'learninginschooland
theirsuccessinfuturecareers.
ProposedProjectActivities:Thisprojectwill developandimplementalessonplanfor
instructionofthreedifferentmathematicaloncepts.Threeteacherswhoareeach
proficientinusingoneofthreedifferentvarietiesofsignlanguage(nativeASL, non-
nativeASL, andSignedEnglish)willbeselectedtoteachthesamemathlessonto
selectedstudents.Sampleproblemswill beselectedthatcouldvaryconceptuallyinthe
instructionalpresentationduetodifferentsignlanguagemethods.Thisprojectwill
examinetheseresearchissuesusingfirst-yeardeafstudentsontheGallaudetandNTID
collegecampuses.
IntendedOutcomes:Thetargetoutcomeistoindicatewhichmodeofsignlanguageis
themostinstructionallyclearandeffectiveforuseinthemathematicsclassroom.From
thisinformation,instructionalimplicationsandrecommendationswill bedevelopedto
educatecurrentteachersoftheDeafandteacherpreparationprogramsforeducatingthe
Deafthroughoutthecountryabouthemostclearandeffectivemodeof signlanguage
thatcanbeusedinthemathematicslassroom.
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1. TheNeedfor theProject
Deafstudentsgenerallyhavedifficultywithmathematics.Theytendtohavealot
oftroublewithmostaspectsofdecipheringmathproblems,mainlybecauseof low
readinglevels.Knowingthevocabularyandbeingabletoreadthemathproblemsand
thedirectionsarecrucialtoastudent'ssuccessinsolvingthem(Borron,1975).In
addition,deafchildrenoftenhaveweakinferencingskills,whichmakesclear
communicationevenmorevital.If informationisnotpresentedinaconciseway,the
studentisnotabletodrawconclusionsfromwhatispresentedinordertoincreasethe
amountofknowledgetheyacquire(Kidd,1991).
Successfulmathematicsproblemsolvingfordeafstudentsalsoinvolves
integrationofthreelanguages:AmericanSignLanguage(ASL),English,andthe
"languageofmathematics"(thedifferentmeaningsofwordswhenusedfor
mathematics).Successfulsynthesisoftheselanguagesbecomesmoreimportantasthe
levelofmathematicsprogressesfromsimpletomorecomplex.Whenastudentbeginsto
strugglewiththelanguagebeingusedintheclassroom,itmayinterferewiththeirmath
learning.Themoredifficultiesastudenthaswiththelevelortypeof sign
communicationusedintheclassroom,themoreproblemstheywill havesolving
mathematicalquestions(Hillegeist,1991).
Intheclassroom,it isnecessaryforthematerialtobecommunicatedinawaythat
isunambiguoussothathestudentcangainasmuchknowledgeaspossible.Thestudent
andteachermusthaveclearandeffectivecommunicationsothestudentcanbesuccessful
withunderstandingandlearningthesubjectmatter.Oftenastudentdoesnothave
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enoughknowledgeabouthevocabularyorcontentrelatedtothemathlessontoevenbe
abletoaskquestionsortoclarifywhentheyareconfusedaboutsomethingbeing
presented(Kidd,1991).Thisisbecausethesigncommunicationintheclassroomisnot
adequateenoughtorepresenttheideasofthemathlessonwithclarityorinsufficient
depth.
Long,Stinson,Kelly,& Liu statethateachersigncommunicationskillscan
rangeanywherefrom"pure,linguisticdescriptionsofASL toEnglish-influenced
signing".Thedifferencesbetweenthetypesof signcommunicationcanbeidentifiedin
severaldifferentways.Onedifferenceiswhethertheteacherusesgrammarthatis
characteristicofASL orgrammarthatismoreEnglish-like.Anotheraspectiswhethera
teacherusessignsthatareacceptedbynativeASL usersinthedeafcommunity,orif they
choosesignsthatarelessacceptedbydeafsigners.Otherelementshatwill identifythe
typeofsigncommunicationateacherisusingaretheirexpressiveandreceptivesign
communicationabilityandwhetherornottheyareabletocarryonaconversationata
normalrateusingsignlanguage(Longetal.,1999).
Hall(1978)suggestshatinorderforastudenttobesuccessfulinmathematics,
theymustfirstbesuccessfulwithEnglish,memory,logicalreasoning,andvisual-spatial
abilities.Theissueof languagemasterybecomesaproblemif aclassroomteacherofthe
deafdoesnotuseamethodofcommunicationthatisclear,understandable,andadequate.
Studentswhoarenotabletointeractintheclassroomusingcomplexlevelsof language
areconsequentlyoftenunabletoprocesshigher-levelmathematicsproblems.
Additionally,if theclassroomteacherisunabletouseaformof signcommunicationthat
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studentscaneasilyuseforanalysis,studentsmayhavesignificantproblemswhentrying
tosolvemathematicsequations.
Studentswhoareabletointeractfullyduringclassroominstructiontendto
acquiremoreknowledgefromthematerialpresentedthanthosewhohavedifficulty
integratingduetoconfusionsorbreakdownsinsigncommunication.Directinvolvement
andclearcommunicationgivesstudentshesensethatheyaremoreincontroloftheir
learningandoftheclassroomenvironmenti whichtheyareparticipating.Additionally,
studentswhofeelthatheyareabletoparticipatefullyintheirowneducationaremore
willingtolearncontentmaterials(Longeta!.,1999).
Thereisastrongneedforimprovementi mathematicsinstructiontostudents
whoaredeaf(Pagliaro,1998).Onewaychangecanoccuristosimplyuseamethodof
signcommunicationthatwill enablestudentsobenefitmostfromtheirmathematics
education.Thisproposedstudywouldinvestigatehemosteffectivemethodofsign
communicationtouseindeafmathclassrooms.Thedesiredoutcomeistogivestudents
theopportunityomakethemostoftheirmatheducation.Havingteachersutilizethe
clearestformofsigncommunicationcaneffectivelydothis.Studentswill bebetterable
toprocessandunderstandclassroominformationif thelevelandmethodof
communicationusedisclearandeffective.
Kidd(1993)statesthatfurtheresearchondeafstudents'performanceis
necessaryinordertobetterunderstandhowteacherscanmakecommunicationmoreclear
andefficientintheclassroom.Thecurrentlyproposedstudywouldaddressthisproblem
andexploreseveralpossibilitiesforimprovingthequalityandquantityofcommunication
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indeafclassrooms.Theresultswill givedeafprogramsthroughouttheUnitedStatesa
moredefiniteanswertothecontinuingquestionofwhichmethodofsigncommunication
isbestouseinmathematicsclassrooms.
2. TheSignificanceoftheProject
TherearedeafstudentshroughouttheUnitedStateswhoarenotgettingthe
qualityofeducationtheydeserve.A portionofthisisduetothefactthatheyarenot
abletocommunicateeffectivelywiththeirteachers.Asaresult,therearemanystudents
whoarenotabletodeciphertheinformationneededtofill inthegapsoftheireducation.
Studentsneedtobeabletointeractfreelyandcomfortablywiththeirteachersandwith
theotherstudentsinclassinordertoacquireandsynthesizeclassroominformationtothe
bestoftheirabilities(Kidd,1991).
If theproposedprojectisdoneandit isdeterminedthathereindeedisone
methodofsigncommunicationthatismosteffectivetouseindeafmathematics
classrooms,thereisthepotentialthatheresultswill benefitbothdeafstudentsandthe
instructorswhoteachthem.If thelanguagebarrierismoreadequatelyaddressed,eaf
studentswill bebetterabletoprocessmathematicsle sonsonhigherlevels.
Furthermore,itshouldfacilitatethestudents'abilitiestolearnandintegrateheEnglish
language,signlanguage,and"mathematicslanguage".
Thereisalsopotentialfortheresultsofthisstudytobenefitmathematicsteachers
whoteachdeafstudents.If teachersareabletocommunicatemoreeffectivelywiththe
studentsintheirclasses,theycanteachmorecontentduringaschoolyear.When
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studentsareabletocommunicatewiththeirteacherswithoutlanguagebarriers,theycan
moreeasilyprocesshigher-levelmathconcepts.Simplyknowingthateachersareable
toconveyinformationi awaythatismoreeasilyunderstoodbystudentsi agreat
advantageitself.
Theresultsofthisprojectcouldbeincludedinthecurriculumofteacher
preparationprograms.Theindividualswhoareenrolledinsuchprogramswouldhavean
advantageinknowingthebestmethodofsigncommunicationtousewhentheybegin
teachingdeafstudents.Theresultscouldalsobesharedwithcurrentteachersofthedeaf
throughin-services.Thechangesthatresultcouldallowteachersofthedeaftoimprove
thequalityandquantityofmathinstructioni ordertobetterpreparedeafstudentsfor
futurecollegeandjob-relatedtasks.
Deafstudentsfacemanydifficultiesinsolvingmathematicsproblems.Mathisa
veryimportantpartofastudent'seducation.Mathematicsisusedinmanycareerstoday,
andPagliaro(1998)showedthatanindividualwiththeabilitytosuccessfullyutilize
mathematicalonceptsi alsolikelytohavemorechoiceinthecareerpaththeywould
liketofollow.Theywill alsohaveahigherlikelihoodofadvancingtohigherlevelsin
theworkplace.A solideducationalbackgroundinmathematicswill providedeaf
studentswithanabundanceofcareerchoices(Pagliaro,1998).It is importanttobeable
toofferthebesteducationpossibletodeafstudents.Theproposedstudywill determine
whichmethodofsigncommunicationisthemosteffectivetouseintheclassroom.The
resultsofthisappliededucationalstudycouldbeextremelybeneficialfordeafstudents
andteachersinvolvedindeafmathematicseducation.
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3. TheQualityoftheProjectDesign
Theproposedprojectwill addressthequestionofwhichmethodofsign
communicationismoreeffectivetousewithdeafstudentsinthemathclassroom.The
designconsistsofatwo-partstudy.Study1will involvefindingthemoststriking
differencesbetweenthemethodsofsigncommunicationusedby1)anativeAmerican
SignLanguage(ASL)user,2)anon-nativeASL user,and3)aSignedEnglishuser.
Study2incorporatesanalysistofindwhichoftheabovemethodsi mostsuccessfulto
usewithdeafstudentsinamathematicsclassroom.Theobjectivesandhypothesisbelow
relatetobothpartsoftheproposedproject.
Obiectives
(1)ToexaminehowmathteacherswhoarenativeASL usersconceptually
communicatecomparedtothosewhoarenon-nativeASL usersandsigned-
Englishusers.
(2)Toexaminedeafstudents'understandingandmathknowledgegainfrommath
teachers'representationofthreedifferentsigncommunicationabilities:native
ASL, non-nativeASL, andSignedEnglish.
Thethreemethodsofsigncommunication(nativeASL, non-nativeASL, and
SignedEnglish)will beappliedastreatmentsduringthesecondpartoftheproject.The
maingoalofstudy2istodeterminethemosteffectivemethodforstudentinteractionand
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learningwithinthedeafclassroom.Specifictothetwoabove-mentionedobjectives,
threehypotheseswill betestedinthesecondstageofthisproject:
1)Thedeafnativesigningteacherwill havestrongreceptiveskills,whichwill
leadtohighstudentinteractionandengagement.Theywill alsohavehighclarity
of signingskillsandwouldappeartoneedalesseramountofvisualmediato
supporttheirlesson.
2)Thehearingsigned-Englishuserwill havelowerabilityinreceptiveskills,
whichwill resultinalesseramountofstudentinteractionandengagement.They
will alsohavealowlevelofclarityoftheirsigningskillsandwillmostlikely
needalargeamountofvisualmediatosupporttheirlesson.
3)Thenon-nativehearingsignerwill havereceptiveskillssomewhereinbetween
thedeafnativesignerandthehearingsigned-Englishigner,whichwill leadtoan
amountofstudentinteractionandengagementthatisalsosomewhereinbetween.
Theywill alsohaveclarityofsigningskillsthatisbetweentheabilitiesofthedeaf
nativesigner'skillsandthehearingsigned-Englishigner'skills,whichwould
suggestaneedforsupportivevisualmediathatisalsosomewhereinbetween.
Methodology
Study1(FirstObjective)
Thefirststudywill addressobjectiveone,asmentionedonpageseven.Thispart
oftheprojectwill involveobservationsofthreetofivedeafTeachersoftheDeaf(TODs)
inthenaturalclassroomsettingwhoarenativeASL users,threetofivehearingTODsin
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thenaturalclassroomsettingwhoarenon-nativeASL users,andthreetofivehearing
TODsinthenaturalclassroomsettingwhoareSigned-Englishusers.Severalmethods
will beusedtodeterminethelevelandtypeofsignskillforeachteacherpreviousto
observingthemintheclassroom.Thedeafteacherswill beaskedquestionsaboutheir
background,suchasif theirparentsaredeaforhearingandif theireducationwas
obtainedataresidentialschool.Theywill alsocompleteaself-assessmentoftheirown
signskillsand,if possible,taketheSingCommunicationProficiencyInterview(SCPI).
Thehearingteacherswill alsobeaskedquestionsaboutheirbackground.Wewill ask
questionssuchasif theycomefromahearingfamilyandif theyhadanyinteractions
withdeafindividualsearlyin lifeornot.Theywill completeaself-assessmentoftheir
ownsignskillsaswelland,if possible,taketheSCPI. Eachteacherthatweobserve,
whetherdeaforhearing,willpreferablyhavefiveyearsofmathematicslassroom
teachingexperience.
Themostprominentdifferences(uptoten)willbedeterminedbetweentheway
thedeafteacherscommunicateclassroominformationusingsigncommunicationa dthe
wayhearingteachers(bothgroups)communicateclassroominformationusingsign
communication.Thesemajordifferenceswill besubsequentlyexaminedinacontrolled
classroomsituationaspartofstudy2(secondobjective)todeterminewhichmethodis
moreeffective.Effectivenesswill berelatedtostudentimprovement-i.e.,students'
improvementfrompre-testtopost-testcores.
Somepossibledifferencesinthemethodstheteachersusetocommunicateideas
throughsignlanguageare:
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amountoffingerspellingused
substitutionffingerspellingforawordthathasasign
improperuseofasign
utilizationof signingspace
comparisonbodyposture
multiplesportrayedcorrectly
correctreference/useofpronouns
orderof signsgrammaticallycorrect
classifiers
conceptuallyinaccuratesigns
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TableofTeacherObservations
Tableof IndependentVariables
TableofDependentVariables
KeyforTables
TDNative=treatmentvideo fdeafnativeASLsigner
THAsL =treatmentvideoofhearingnon-nativeASL signer
THSE =treatmentvideoofhearingsigned-Englishigner
R =Randomassignment
0# =Observation(number)
T# =Treatment(number)
Teacher Observations
SignExpression StudentEngagementPresent?
-10-
UsedSupplementaryVisuals?
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DataCollectionforStudy1
All observationsoftheteachers'ignabilitieswill bevideotaped.Theteachers'
signexpressionswill thenbeevaluatedforlanguagedifferencesbyapaneloftwodeaf
andtwohearingsignlanguagexperts.Interraterreliabilitywill becalculatedtobesure
thathefourraters'assessmentsareconsistentinthecontextofthesamecriteria.The
mostprominentdifferences(uptoten)will benotedforeachofthethreeteachergroups
(listedpreviously).Thesedifferenceswillbetestedtoseewhichmethodisthemost
effectiveinthenextpartoftheproject.
All complementaryvisualmediausedbytheteacherswhileteachingaclassroom
mathlessonwill alsobedocumented.Thiscouldincludethingsuchasoverheads,
charts,andothersupplementarythingshangingontheclassroomwalls.Anotherthing
thatwill benotedistheamountofstudentengagementthatoccurswhiletheteacheris
goingovermaterials.Studentengagementwillbedefinedastheamountof interaction
andparticipationbystudentsduringamathlesson.Studentengagementmaybe
influencedbythequalityoftheteacher'sexpressiveandreceptiveskills.This
infonnationwill begatheredtodetennineotherareasofresearchthatneedtobepursued
andwill beincludedinthefuturerecommendationssection.
Study2(ObiectiveTwo)
Objectivetwoinvolvesassessingstudents'comprehensionfdifferentteachers'
signlanguageuse.Threemathematicalonceptswill beselectedforexamination.These
areanglemeasure,similar,andcongruent.Thegoalistocomparetheeffectivenessof
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teachingthesemathconceptswiththedifferentmethodsusedby(1)deafTODswhoare
nativeASL users,(2)hearingTODswhoarenon-nativeASL users,and(3)hearing
TODswhoareSigned-Englishusers.Thepurposeistodocumentthedifferencesin
teachingeffectivenessbaseduponthelevelofknowledgeanduseofASL while
instructingstudents.Threemathconcepts(anglemeasure,similar,congruent)were
carefullyselectedinawaythatwouldresultindifferentexpressivesignlanguageuse
dependingonwhethertheteacherusesnativeASL, non-nativeASL, orSignedEnglish.
Threeteacherswill beselectedfortheproject;onedeafTODwhoisanativeASL
user,onehearingTODwhoisanon-nativeASL user,andonehearingTODwhoisa
Signed-Englishuser.Thethreeteacherswill eachteachthesamelessoninvolvingthe
threedifficultmathconcepts(anglemeasure,similar,congruent).Eachteacherwill teach
usingthemostprominentdifferencesthatwerefoundintheirepresentativeteaching
group(native/non-nativeASL usersandsigned-Englishusers).Eachteacher'slesson
will bescriptedandvideotapedsothelessoncontentwill becomparableforalltheree
teachers,aswellasconsistenteachtimeit isshowntoallthegroupsofstudents.
However,eachteacherwill determinethewaytheyusesigncommunicationtorepresent
thescript.Thevideotapingwill bedoneinastudiousingonlythetextbookanda
whiteboardwithablackdryerasemarker.Therewill benoadditionalmaterialsallowed.
Thiswill ensurethatwearemeasuringonlytheteachers'useofsigncommunication,and
notadditionaluseofvisualsortheamountordepthofthelanguagetheychoosetouse.
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ThreeTreatmentGroups
Therewill bethreegroupsofdeafstudents,witheachgroupconsistingof20
students(60total).Eachgroupwill berandomlyassignedtoviewoneofthreevideo
tapedsignversionsofthemathlesson.Theywill allbeenteringfirstyearcollege
studentswhograduatedrecentlyfromhighschool.Theywill bestudentswhoareintheir
firstquarteratNTID,whichwill eliminatemuchoftheinfluencethecollegecurriculum
hashadontheirlearningexperiences.Tenofthestudentsineachofthethreegroupswill
haveahearinglossintherangeof70dBormore,andtheothertenwill haveahearing
lossthatis lessthan50dB. Thestudentswill berandomlyassignedbyhearingcategory
(deaforhard-of-hearing).Backgroundinformationwill becollectedoneachstudent,in
theformofmathandEnglishskilltestscores,andLanguage/Communication
BackgroundQuestionnaire(studentself-assessmentofsignskillratings).
Studentswillberandomlyassignedtooneofthreegroupsthatwill bebalanced
fordeafandhard-of-hearing.
Thesamevideotapedlessonswill alsobeshowntothreegroupsof20(60total)
enteringfirst-semestercollegestudentsatGallaudetwhohaverecentlygraduatedfrom
highschool.Thesegroupsofstudentswill beselectedandplacedintotreatmentgroups
inthesameway.
Thefollowingtablesillustratethedesignfortheindependentanddependent
variablesforthisstudy.
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IndependentVariables
3treatmentlevels
DependentVariables
EvaluationofResults
Teachereffectivenessforeachofthethreeteachertypeswill bemeasuredby
studentperformanceonmathproblemsrelatedtothelesson.Thiswill bedoneinthe
formof 15mathproblems,fiveproblemsforeachofthethreemathconceptsaughtin
thelesson.Solvingtheproblemsbythecorrectprocesswill requiretheuseand
understandingofeachofthethreemathconcepts.These15problemswill beevaluated
TDNative THASL THSE
NTID 20students(10D, 10HH) 20students(10D, 10HH) 20students(10D, 10HH)
Gallaudet 20students(10D, 10HH) 20students(10D, 10HH) 20students(10D, 10HH)
Total#foreach 40students(10D, 10HH) 40students(10D, 10HH) 40students(10D, 10HH)
treatment
Pre-PostGain
GroupDifferences ) Group Differences
R
I 01 TI O2 I
R
I 03 T2 04 I
R -!. 05 T3 06 -!.
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ona"partialcredit"basis.Inadditiontobeinggradedforanswers,theproblemswill be
evaluatedbylookingattheprocessthestudentusestosolveeachproblem.Evaluationof
eachproblemwill bebrokendownintosteps,eachstepwill beapartoftheprocessof
solvingtheproblem.Thestudentwill beevaluatedastowhethertheydidordidnotuse
thecorrectstepsintheprocessforsolvingeachproblem.If thestudentismissingastep,
theywill notbegivencreditforthatpart.If theyincludextra,incorrectsteps,their
penaltywill behavingoneofthepointstheyhavealreadyearnedtakenaway.Thefinal
steptobeevaluatedisthefinalanswer.If thestudentdoestheentireprocesswrongbut
getsthecorrectfinalanswer,theywill notbegivencreditforthefinalanswer.Each
problemmayhavemorethanonemethodforsolvingit. Criteriawill beestablishedfor
eachproblembeforestartingtheevaluationstageofthestudent'sachievementscores.
Factorialanalysisofvariance(ANOVA) withrepeatedmeasuresonthedependent
variablewillbeusedtoexaminegroupandpre/post-testdifferences.
SamplePre-testIPost-test
An exampleofamathquestionforeachofthethreemathematicalonceptsi
givenhere.Oneisgivenindetail,withanexampleofhowitwill begradedaccordingto
theprocessforsolvingit.
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Concept1
MathproblemforthemathconceptANGLE MEASURE:
WhatdoesANGLEMEASUREmean?
Whatisthemeasureoftheangleabove?
Concept2
MathproblemforthemathconceptSIMILAR:
Triangle1 Triangle2
WritethedefinitionofSIMILAR.
DemonstratethatTriangle1andTriangle2aresimilar
Conclusion:WritehowyouknowthatTriangle1andTriangle2are
similar.
Concept3
MathproblemforthemathconceptCONGRUENT:
40°
'0,1'\,
Triangle3 Triangle4
-16-
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WritethedefinitionofCONGRUENT.
DemonstratethatTriangle3andTriangle4arecongruent.
Conclusion:WritehowyouknowthatTriangle3andTriangle4 are
congruent.
SampleGrading
ExampleofgradingthesolutionfortheproblemrelatedtoSIMILAR:
10pointspossible
definition
1pt.forusingthewords"allanglesinthetriangle"
1pt.forstatingthewords"correspondingangles"
1pt.forusingthewords"bothtriangles"or"triangle1andtriangle2"
1pt.forusingtheword"congruent"
1pt.forcompleteandcorrectdefinitionofSIMILAR (allthree
correspondinganglesofbothtrianglesarecongruent)
process
1pt.forL 1=L 4
1pt.forL2 =L5
1pt.forL3 =L6
conclusion
1pt.forstatingthatheanglesoftriangle1arecongruenttotheanglesof
triangle2
1pt.forstatingthathereforetriangle1andtriangle2aresimilar
Thisisonlyoneoftheseveralpossiblewaysthathestudentcouldanswer.
Basically,thestudentwill begivenfullorpartialcreditfortheanswerif itmatchedany
numberofpre-determinedanswerpossibilities.Thestudentwill getcreditif their
wordingisdifferentbuttheyareexpressingthesameconcept(s).Also,thestudentwill
NOT begivencreditforacorrectanswerunlesstheyhavealloftheotherconceptsinthe
stepsforsolvingtheproblem.
Thesame15mathproblemswill begiventoallstudentsineachofthesixgroups.
Theywill solvetheproblems(tothebestoftheirability)beforethelessonistaught,and
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againafterthelessonistaught.Thepre-testandpost-testwill beevaluatedusingthe
samecriteria.Teachingeffectivenesswill bemeasuredbythepercentincreasefromthe
pre-testscoretothepost-testcoreofeachproblem-set.
SampleScript
ThisisashortsampleofthescriptforteachingSIMILAR totheresearchsubjects.
Teachersmayusesigncommunicationinwhateverwaytheywishtorepresenttheideas
inthescript.However,theymaynotusethewhiteboardtowritedownanythingexcept
words(nopictures,diagrams,etc.).Theymaywritewordsontheboardonlyafterthey
havealreadycommunicatedtheword(s)orconcept(s)throughtheairusingtheirchoice
of signcommunication.
DefineSIMILAR.
BesuretotellstudentswhathesymbolforSIMILAR is.
ThedefinitionforSIMILAR is:allthreecorrespondinganglesoftwotrianglesare
congruent.
Besuretodescribewhatcorrespondinganglesoftwotrianglesareandyoumayre-
statethedefinitionofCONGRUENTfrompreviousinthelesson.
YoumustshowthefollowingtwotrianglestohelpillustrateSIMILAR.
Besuretoshowtheanglesofeachangleandshowstudentswherecorresponding
anglesare.
REMEMBER!!!YoumayNOT drawthetrianglesontheboardatanytime,butyou
canwritewordsontheboardafteryouhavecommunicatedthemthroughtheair
usingsigncommunicationfirst.
Thegoalistousethismethodtodemonstratethatoneofthethreemethodsof
instructiontodeafstudentsi more/lesseffectivethantheotherswhileteaching
mathematicsoncepts.Theultimategoalistogiveseminarsandgroupinstructiontoall
TODsonhowtoteachusingthemosteffectivemethodsothatalldeafstudentswill have
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anequalopportunityogetthebestmatheducationpossible.Thismethodwouldalsobe
includedinalltrainingprogramswherethereisanopportunityforcertificationi thearea
ofDeafEducation.
4. TheQualityoftheProjectEvaluation
Externalandinternalsourceswill beusedtoevaluatethequalityoftheproject
evaluation.Thisistoensurethatheevaluationwill beconsistentandaccurate.The
followingfactorswill beconsideredwhenexternalandinternalsourcesaredetermining
thequalityoftheevaluation:
1. Whetherthemethodsofevaluationarethorough,feasible,and
appropriateothegoals,objectives,andoutcomesoftheproposed
project.
2. Whetherthemethodsofevaluationareappropriateandif theymatch
themannerinwhichtheprojectwill becarriedout.
3. Whetherthemethodsofevaluationallowtheeffectivenessofproject
implementationstrategiestobeevaluatedinasuccessfulway.
4. Whetherthemethodsofevaluationi cludetheuseofobjective
performancemeasuresthatareclearlyrelatedtotheproposed
outcomesoftheprojectandwill producerelativedataaswellas
possible.
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5. Whethertheevaluationwillprovideadditionalinformationabout
procedurestouseforduplicatingtheprojectorforperformingthe
projectinothersettings.
Theprojectoutcomeswill alsobeevaluatedbystudentperformancedata-i.e.,
improvementi testscoresfrompre-testtopost-test.Studentinteractionwill notbe
measuredfrompre-testtopost-testbecausethelessonwillbeshownonvideotape,which
doesnotallowforanystudentinteraction.
5. TheQualityoftheProjectPersonnel
PrimaryMentor
RonKellyisanassociateprofessorintheDepartmentofResearchattheNational
TechnicalInstitutefortheDeaf,acollegeofRochesterInstituteofTechnology.Histhree
degreesare:B.S.withDistinctioninSocialScience,withaminorinHistory,M.Ed.in
EducationalAdministration,andPh.D.inEducationalPsychologyandMeasurements,all
fromtheUniversityofNebraskatLincoln.Heservedfouryearsaschairofthe
DepartmentofEducationalndCareerResearchatNTID,nineyearsinthedualroleas
oneoftheAssistantDeansofNTID andasDirectorfortheDivisionofCommunication
ProgramsatNTID.PriortocomingtoNTID,KellywasattheUniversityofNebraska-
Lincoln,wherehewasinvolvedin 19grantsandcontracts,wasaGraduateFaculty
Fellow,andtaughtgraduatecoursesinEducationalPsychology.Healsoservedat
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GonzagaUniversity,wherehetaughtgraduatecoursesinresearchdesign,program
evaluation,andstatistics.
At NTID,Kelly'sresearchinterestshavefocusedonproblemsolving,transferof
learning,andstudentcaptioning.From1991-1996,KellywasPI fortworesearchand
developmentgrantsinvestigatingthebenefitsofstudentcaptioningfordeafstudentsin
collaborationwithWGBHEducationFoundationi Boston.TheU.S.Departmentof
Educationfundedbothgrants.HecurrentlyisProjectDirectorandPI foraFIPSEgrant
onmathwordproblemsolving.
Kellycurrentlyteachesgraduatecoursesinapre-servicet acherpreparation
programatRochesterInstituteofTechnology-theMasterofSciencein Special
EducationProgramforDeafandHardofHearingStudents.Kellyisamemberofthe
AmericanEducationalResearchAssociation,SigmaXi, theScientificResearch
Association,andtheAssociationofCollegeEducatorsforDeafandHardofHearing
Students.
SecondaryMentor
KeithMousleyiscurrentlyemployedasanAssistantProfessorofMathematicsin
theMathematicsDepartmenta theNationalTechnicalInstitutefortheDeaf,acollegeof
RochesterInstituteofTechnology.Hehasbeeninthiscurrentpositionsince1989.In
additiontoMousley'smanyresponsibilitiesatNTID,heiscurrentlyontheBoardof
DirectorsfortheConventionofAmericanInstructorsoftheDeaf,anationalorganization
forteachersoftheDeaf(1997-Dec2002).
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Priortohisemploymenta NTID, Mousleytaughtmathandsciencetohigh
schoolstudentsattwodifferentresidentialschoolsinPennsylvania(1982-1989).
MousleyreceivedhisMastersdegreeinDeafEducation,withaspecializationi
mathematics,fromGallaudetUniversityin 1982.Mousley'sBachelorsdegreeis in
ComputationalMathematicsfromtheRochesterInstituteofTechnology,whichhe
receivedin 1980.
GraduateStudent
HeatherRowleyisagraduatingstudentoftheMasterofScienceprogramin
SecondaryEducationoflndividualswhoareDeafandHard-of-HearingattheNational
TechnicalInstituteoftheDeaf.In 1998RowleyearnedaBachelorsdegreefromthe
UniversityofCentralFlorida,Orlando,inSpeechandHearingSciences.Shewill be
startingapositionasaHighSchoolMathematicsteacherinaDeafInstituteinthefallof
2001.
RowleyisamemberoftheNationalCouncilonTeachersofMathematicsandis
alsoamemberofConventionofAmericanInstructorsoftheDeaf.Shewill receive
teachercertificationfromNewYorkStateandfromtheNationalCouncilonEducation
fortheDeafintheareasofElementaryEducationoftheDeaf,SecondaryEducationof
theDeaf,andSecondaryMathematicsEducation.
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6.TheAdequacyoftheResources
Personnel
HeatherRowley
Substituteforprofessionalleavethroughoutschoolyear
(30daysx $80/day)
2monthsummersalarytoevaluateandsummarizedata
$2,400
$6,500
RonKelly
1monthsummersalarytoevaluateandsummarizedata tobecalculated
KeithMousley
1monthsummersalarytoevaluateandsummarizedata tobecalculated
Benefitsforsummersalaries@ 7.7% tobecalculated
Teacherstobevideotapedforstage1evaluations
15teachersx $100each $1,500
Teacherstoteachlessonsonvideotapefortreatmentgroups
3teachersx $300each $900
Paneltoevaluatevideotapes
4peoplex $1000each
Consultantforprogramevaluation(5daysx $400/day)
$4,000
$2,000
Studentswhowill beinvolvedintreatmentgroupsofproject
$200eachstudentx 120studentsotal $24,000
Travel
Planefare
Rowley,Kelly,Mousleytodeafprogramsinstates
surroundingNY-totalof6roundtrips($700/ticket)
3tripstoGallaudetforexperiment(forRowley,Kelly,Mousley)
$12,600
$6,300
Rentalcar
Fromairportstodeafprograms(14daystotalx $75/day) $1,050
Hotel
Foreachdeafschoolvisit(14nightsx $100/day,1roomperperson)
Gallaudet(9nightsx $100/day,1roomperperson)
$4,200
$2,700
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Food
Deafschoolvisits($1OO/dayeachperson,20days)
Gallaudet($100/dayeachperson,13days)
$6,000
$3,900
Supplies
4videotapesforobservations
Studioroomforrecordingvideotapedlessontreatments(1day)
Rentalofvideocamerandsupplementaryequipment(14daysx $75/day)
Roomforeachofthetreatmentsandpre/post-teststobeadministered
3daysatNTID and3daysatGallaudet($250/day)
Developmentandprintingofpre/post-tests
Copycostsforpre/post-tests
Additionalmaterialsneeded
$16
$250
$1,050
$1,500
$500
$300
$500
Subtotal
Overhead
Ratedat39%ofsalariesor8%oftotalineitembudget $-
$-Total
Thisprojectwill requiremonetarysupportforthethreemainpersonnel,Rowley,
Kelly,andMousleythatwill becomparabletodailyamountofpayatrespectivework
places.Thereisalsoaneedformonetarysupportfortransportationa drelatedtravel
costswhenimplementingtheinitialstagesoftheprojectinvolvingobservationsand
videotapingofvariousteachersofthedeaf.Monetaryreimbursementwill beneededfor
thepanelofdeafandhearingsignlanguagespecialistswhowill analyzethevideosfrom
theinitialteacherobservationsandalsofortheteacherswhoarerecordedforthethree
treatmentvideos.Studentswhoareselectedforthetreatmentphaseoftheprojectwill
eachbepaidastipend.
- - -
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Equipmentneededwouldbeavideocamera,studioroomtorecordthe
treatmentvideosin,andawhiteboardwithablackdryerasemarker,allofwhichwill be
providedforusbyNTID forshort-termuse.A roomwill beneededtoadministerthe
pre-test,implementthevideotreatments,andadministerthepost-testtoeachgroupat
bothNTID andatGallaudet.Additionalfundswill besecuredforanyadditional
expensesthatariseduringthecourseoftheproject.
Thereisgreatpotentialforcontinuedsupportonthisprojectasthistypeof
researchcanbedoneinvariousothercontentareas,suchasEnglish,science,social
studies,lifeskills,andmore.Similaresearchcanalsobedoneonvariousgradelevelsto
seewhichlevelofteacherASL skillandknowledger sultsinthemosteffectivelearning.
Oneothertypeofresearchthatmayprovetobeworthwhileisalongitudinalstudyof
eitherthesamelevelofteacherASL skillandknowledgeusedovermultipleyears,ora
combinationofthevariouslevelsusedovermultipleyears.
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